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ABSTRACT 
 
Monitoring levels of alcohol-related harm in populations requires indicators that are robust to 
extraneous influence. We investigated the validity of an indicator for police-attributed 
alcohol-related assault. We summarized offence records from Queensland Police, 
investigated patterns of missing data, and considered the utility of a surrogate for alcohol-
related assault. Of 242,107 assaults from 2004-2014, in 35% of cases the drug used by the 
offender was recorded as ‘unknown’. Under various assumptions about non-random 
missingness the proportion of assaults judged to be alcohol-related varied from 30-65%. We 
found a sharp increase in missing data from 2007 suggesting the downward trend from that 
point is artefactual. Conversely, we found a stable and increasing trend using a time-based 
surrogate. The volume of missing data and other limitations preclude valid estimation of 
trends using the police indicator, and demonstrate how misleading results can be produced. 
Our analysis supports the use of an empirically-based surrogate indicator. 
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What is already known on the subject 
• Alcohol consumption is a common cause of assault. 
• It is unclear whether police data record alcohol involvement in assault reliably. 
 
 
What this study adds 
• We found that alcohol involvement status was often missing in police data. 
• Analysing the pattern of missing data revealed a probably spurious downward trend in the 
indicator for police-attributed alcohol-related assault. 
• A time-of-day based indicator produced a stable, increasing trend over the same period. 
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Introduction 
Alcohol consumption is a cause of assault through the interaction of its physiological effects 
with characteristics of individuals and drinking environments [1, 2]. The biphasic effect of 
alcohol produces euphoria and greater confidence as blood alcohol concentration (BAC) 
increases, then fatigue, irritability, and lack of coordination as BAC decreases. At BACs as 
low as 0.02g/dL, drinkers exhibit impaired coordination, ataxia, decreased mentation, poor 
judgement, and labile mood [3, 4]. Intoxicated patrons can be more readily provoked to 
violence by adverse conditions, such as crowding at premises, poor lighting and ventilation, 
and lack of comfortable seating [5]. 
 
Alcohol-related harm and its causes are frequently in the news media [6] and the subject of 
political debate [7]. Such discourse often involves competing claims about basic facts, e.g., 
whether a particular problem is increasing or decreasing, let alone what should be done about 
it. 
 
We need valid indicators of alcohol-related harm to help monitor trends and facilitate rational 
policy development [8]. Archival data are commonly utilized to create indicators, 
however, alcohol involvement is not routinely recorded, and when recorded, an 
objective measure may not be used [9]. For example, standard indicators for alcohol-
related assault may rely on police to make a subjective judgement about whether the 
offender is affected by alcohol. Conversely, road safety laws require a BAC test in the 
event of an injury crash [10]. 
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As part of a project evaluating the effectiveness of a new liquor licensing scheme, we focused 
on Queensland, where this intervention came into effect in 2009. We applied formal 
guidelines to evaluate the utility of an indicator for police-attributed alcohol-related assaults. 
 
Methods 
We summarized de-identified unit records of assaults by the Queensland Police, from 
January 2004-December 2014. There were fifteen variables including: date and time of 
offence, postcode, offence code, type of offence, offender’s/victim’s gender and age, the 
attending officer’s opinion of whether the offender was affected by alcohol, or other 
drugs (coded as other drugs, many drugs, volatile substance), and offender’s 
intoxication level. We examined each variable including the number of missing values in key 
classes. Using the Australia and New Zealand Standard Offence Classification [11] we 
aggregated the assaults based on the severity: (a) assaults causing physical injury, and (b) 
assaults causing no/minor physical injury [11]. We excluded 21,380 assaults on police 
officers as they were defined by who the victims were and therefore were highly susceptible 
to changes in operational directives or coding practices [11]. 
 
We employed the International Guide for Monitoring Alcohol Consumption and Related 
Harm (MACRH) [8] which recommends five options for establishing valid indicators: (1) 
utilize alcohol-specific cases; (2) identify subsets of alcohol-related events; (3) utilise control 
indicators by examining events in the same dataset that are rarely or not alcohol-related; (4) 
use research data to estimate an alcohol attributable fraction and adjust incidence rates 
accordingly; and (5) develop composite indicators. 
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Applying the first recommendation, we investigated the standard police indicator and found it 
to be problematic (explained below). We followed the second recommendation, identifying a 
surrogate measure i.e., assaults occurring at times at which assaults are commonly alcohol-
related i.e., ‘high alcohol hours’ (HAH). These hours were determined for the National 
Alcohol Indicators Project (NAIP) by utilizing traffic injury data from 1990-1997. BAC data 
were aggregated by days of the week and time-of-day creating 42 categories. For each 
category, the proportion of BACs exceeding the legal limit was compared with the overall 
proportion of BACs exceeding the legal limit. If the proportion of BACs exceeding the legal 
limit was one standard deviation or more above the overall proportion these times were 
classified as HAH [12]. 
 
The third recommendation is to use a variable to control for changes in service delivery, 
which is relevant to the evaluation of interventions, but not to estimating trends, per se, so we 
do not describe it here. MACRH’s fourth and fifth recommendations involve estimation of an 
alcohol-attributable fraction reflecting estimates of risk associated with various levels of 
exposure to alcohol, and the prevalence of those exposures in the population [8, 13]. 
Regrettably, this approach is only feasible if there are up-to-date risk estimates and high 
quality prevalence data available at frequent intervals to account for changes in alcohol 
exposure over time [9]. 
 
To investigate service delivery variables [13], we asked the Police whether they changed their 
data collection methods over the study period, and reviewed official documents to identify 
changes in the number of police deployed each year. 
 
Results 
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From 2004-2014, police recorded 242,107 assaults. In 30% of cases (Table 1), the substance 
judged to be consumed by the offender was alcohol, while in 35% of cases it was recorded as 
‘unknown’. The online data dictionary did not provide a description of this variable, making 
it impossible to ascertain which, if any, psychoactive substance police judged the offender to 
have consumed in the ‘unknown’ cases. We concluded that this variable would be unusable 
due to the amount of missing data and high potential for bias from even modest non-
randomness in the distribution of missing data over time. 
 
Table 1. Alleged drug use status of offenders 
Drug used Number of assaults 
Unknown 83,973 
Alcohol 73,390 
Alcohol only 70,706 
Alcohol and other drugs 2,507 
Alcohol and many drugs 7 
Alcohol and volatile substance 38 
Affected by alcohol; Not affected by 19 
Alcohol and unknown 113 
All other drugs 3,853 
Other drugs 3,058 
Many drugs 302 
Other drugs and volatile substance 5 
Other drugs and not affected by 2 
Other drugs and unknown 10 
Many drugs and volatile substance 1 
Many drugs and unknown 3 
Volatile substance 472 
Not affected by alcohol/other drugs 80,891 
Total 242,107 
 
To understand the repercussions of missing alcohol-involvement status, we conducted a 
sensitivity analysis about the true values of ‘unknown’ cases (Table 2). Assuming data were 
missing at random i.e., the missing cases had the same distribution by type as the alcohol-
related cases, 46% of assaults were alcohol-related. When we assumed that data were missing 
not at random, the proportion of alcohol-related assaults ranged between 30% (assuming 
none of the ‘unknown’ cases were alcohol-related) and 65% (assuming all of the ‘unknown’ 
cases were alcohol-related). 
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Table 2. Results of sensitivity analysis 
Total assaults 242,107 
 
Assaults with known drug involvement 
 
158,134 
 
Assaults with unknown drug involvement 
 
83,973 
 
Alcohol-related assaults 
 
73,390 
 
Estimate for alcohol-related assaults assuming alcohol 
involvement status was missing at random (MAR)1 
 
(73,390/ (73,390 + 80,891 + 3,853)) X 100 = 46.4%  
 
Estimates for alcohol-related assaults arrived under five 
assumptions concerning non-random (MNAR) alcohol-
involvement status2 
 
 When none of the missing cases are alcohol  
 involved 
(73,390/242,107) X 100 = 30.3% 
 When one-fourth of the missing cases are 
 alcohol involved 
(73,390 + 20,993/242,107) X 100 = 38.9% 
 When half of the missing cases are alcohol 
 involved 
(73,390 + 41,986/242,107) X 100 = 47.6% 
 When three-quarters of the missing cases are 
alcohol involved 
(73,390 + 62,980/242,107) X 100 = 56.3% 
 When all missing cases are alcohol involved (73,390 + 83,973/242,107) X 100 = 64.9% 
1(Alcohol-related assaults/[Assaults with drug 
involvement known]) X 100 
2([Alcohol-related assaults + % of missing cases that may 
be alcohol involved]/Total assaults) X 100 
 
 
The proportion of missing data and lack of information on reasons for missingness makes the 
standard indicator unusable. As an alternative, we investigated the merit of employing a 
surrogate indicator, namely, assaults during HAH [12], thereby avoiding reliance on the 
subjective judgement of alcohol involvement. 
 
Figure 1 shows the distribution of (1) assaults deemed by police to be alcohol-related, (2) 
‘unknown’ cases, and (3) assaults during HAH. The sharp increase in the number of 
‘unknown’ cases from 2007 undermines the credibility of the standard indicator, and may 
have created a spurious decreasing trend in the incidence of alcohol-related assaults. From 
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2008-2014, the proportion of ‘unknown’ cases ranged from 45%-57% for assaults 
causing physical injury and 41%-52% for assaults causing no/minor physical injury. 
Conversely, the trend in HAH assaults was relatively stable and increasing. 
 
<Figure 1> 
 
The proportion of ‘unknown’ cases was higher in LAH assaults (49%-67%) than in 
HAH assaults (35%-43%). In addition to the high level of uncertainty about alcohol 
involvement in police-attributed alcohol-related assaults, 36% had missing data for the degree 
of intoxication. 
 
Discussion 
From 2004-2014, according to police, 46% of assaults in Queensland were alcohol-related, 
and the incidence of such assaults decreased from 8,551 in 2005, to 5,331 in 2014. However, 
the true proportion of assaults that were alcohol-related during this period could be between 
30% and 65% depending on assumptions about missing data. We showed that the indicator is 
sufficiently unreliable to give a misleading impression of the direction of the trend, under 
non-extreme assumptions about the true values of missing data. In the absence of a valid 
indicator reflecting direct attribution of alcohol-involvement, and following the second 
recommendation from MACRH i.e., assaults during HAH [8], we found a stable, increasing 
trend. 
 
We document our exploration of pitfalls in a commonly used indicator in order to assist 
others in their deliberations about trends in alcohol-related harm, and for evaluating 
jurisdiction-wide policies and programmes. A limitation of our study is that datasets such as 
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the one we relied on only include cases that are reported to the police. In the USA, from 
2006-2010, 52% of all violent incidents went unreported [14], typically because the 
victims did not go to the police [14]. Assaults also go unreported because police have 
other priorities, especially during the peak hours of the weekend when they cannot 
attend all the incidents brought to their attention [15]. It is likely that unreported 
assaults are distributed differently over time and space, by injury severity, and offender 
substance use status, as has been found in traffic injury [16]. Our use of a time-based 
surrogate circumvents problems arising from bias in subjective attributions of offender 
alcohol involvement. 
 
The NAIP [12] estimates relied on data from the 1990s, and it is plausible that the pattern of 
harm within the 24-hour cycle has changed as alcohol markets have grown and liberalised 
[17]. Our investigation highlights the importance of updating such research, and the need for 
pro-active approaches to evaluate alcohol-related interventions. It is not safe to assume that 
routine data alone will be sufficient to address important policy questions after they have 
been implemented [18]. 
 
Conclusion 
The volume of missing data and lack of specification concerning the substance use status of 
offender preclude valid estimation of trends in alcohol-related assault using the police 
indicator. Our analysis demonstrates how misleading results can be produced by changes in 
police practices, i.e., so-called service delivery variables [13]. For estimating trends and 
evaluating state-wide interventions, our data supports the use of a temporal surrogate. 
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